Regional origins of 3-methoxy-4-hydroxyphenylglycol in plasma: effects of chronic sympathetic nervous activation and denervation, and acute reflex sympathetic stimulation.
The plasma level and urinary excretion of 3-methoxy-4-hydroxyphenylglycol (MHPG), the principal metabolite of noradrenaline in the brain, are often used as indicators of central nervous system noradrenergic activity. Using percutaneously placed catheters, we studied the regional inputs into the plasma MHPG pool in 62 healthy volunteers. Veno-arterial plasma concentration differences and regional organ blood flows were used to quantify the relative amounts of MHPG contributed by various sites into plasma. Positive veno-arterial concentration gradients were found across the forearm, cardiac and jugular vessels in the healthy subjects. By far the majority of MHPG in plasma was derived from skeletal muscle, 5.3 +/- 1.8 nmol/min, with only minimal contribution (0.9 +/- 0.2 nmol/min) from the brain. Thus, to obtain an accurate indication of central nervous system noradrenergic activity the confounding influences of regional MHPG production must be excluded. 34 patients with chronic congestive heart failure, 6 patients with pure autonomic failure and 9 recent heart transplant recipients were used to investigate the possible effects of chronic sympathetic nervous system overactivity and sympathetic underactivity and denervation on peripheral MHPG production and plasma MHPG concentration. To examine the utility of plasma MHPG determinations as an indicator of acute alterations in sympathetic nervous activity we examined the influence of a variety of laboratory stressors on the arterial level and cardiac production of MHPG. The resting arterial plasma MHPG concentration mirrored sympathetic function in the patients with cardiac failure (sympathetic activation) and pure autonomic failure (sympathetic denervation), with mean MHPG plasma concentrations being 180 and 40% of those in healthy subjects. Cardiac MHPG production was increased in heart failure patients, and near zero with the cardiac sympathetic denervation accompanying transplantation and pure autonomic failure. In contrast, acute reflex stimulation of sympathetic nervous activity was not associated with parallel changes in the arterial level or cardiac production of MHPG. Measurements of peripheral plasma MHPG levels provide an index of prevailing sympathetic nervous function in clinical models of sympathetic overactivity and denervation, but are insensitive to acute sympathetic nervous system responses.